When different preparations of Zymolyase were included in the pretreatment protocol of a panfungal PCR assay using a primer system for the 18S rRNA gene, an amplification product occurred in negative controls. The amplified fragment showed 100.0% sequence identity to the Saccharomyces sensu stricto complex and Kluyveromyces lodderae. Lyticase, lysing enzymes, and proteinase K appeared to be free from fungal DNA.
ATAAACTATG) and F6 (5Ј-AGACAAATCACTCCACCA), amplifying a 295-bp fragment (bp 1012 to 1304), including the variable region V5.
Both primer pairs consistently yielded amplification products when the Zymolyase preparation was added to the master mix. The amplicons had exactly the sizes of the fragments which were amplified from fungal DNA (194 and 295 bp, respectively). No products occurred when water or the preparations of the other enzymes were added ( Fig. 1 and Table 1 ). To identify the contaminating DNA, both PCR fragments were sequenced as described previously (5) . Briefly, the resulting PCR products were purified by using the Qiaquick PCR purification kit (Qiagen, Hilden, Germany), according to the recommendations of the manufacturer. About 200 ng of purified PCR product was submitted to cycle sequencing with biotinylated dideoxynucleoside triphosphates (GATC-Biocycle sequencing kit; GATC, Konstanz, Germany) and Thermo sequenase (Amersham Buchler, Braunschweig, Germany). The primers S1, CUF1, F5, and F6 were chosen for sequencing. DNA fragments were transferred to a nylon membrane during gel electrophoresis with a GATC 1500 direct blotting electrophoresis sequencer and visualized as blue bands with streptavidin alkaline phosphatase and a nitroblue tetrazolium chloride-X-phosphate mix (Boehringer, Mannheim, Germany). The results of sequence analysis of the two amplified fragments of the contaminating fungal DNA from the three tested batches of Zymolyase were 100% identical among the three batches with both primer pairs.
DNA sequence similarity searches were performed by using the EMBL and GenBank sequence data banks. These searches revealed that both nucleotide sequences had 100% identity with 18S rRNA gene sequences of the following species: Saccharomyces cerevisiae (EMBL database accession no. Z75578), Saccharomyces pastorianus (accession no. X97805), Saccharomyces paradoxus (accession no. X97806), Saccharomyces bayanus (accession no. X97777), and Kluyveromyces lodderae (accession no. X83824). The four Saccharomyces species mentioned above display Ն99.9% sequence similarity in the 18S rRNA gene and form the Saccharomyces sensu stricto complex. K. lodderae is also a closely related yeast (8) . Therefore, any of the five species could be the source of the contaminating fungal DNA in Zymolyase.
Thus, our finding raises concerns about possible false-positive results, if universal fungal primers are being used in sensitive PCR assays in combination with a Zymolyase pretreatment. Zymolyase is a registered trademark of the Kirin Brewery Co., Ltd., Tokyo, Japan. According to the distributors, Zymolyase-20T is manufactured by a submerged culture of Arthrobacter luteus by Yeast Related Business, Development Dept.
(Kirin Brewery Co., Ltd.). Our data show that Zymolyase-20T is contaminated with DNA from the Saccharomyces sensu stricto complex or K. lodderae. This contamination is still present after partial purification of the Zymolyase by affinity chromatography, which was done by ICN Biomedicals, Inc.
Other enzymes, which are also widely used for pretreatment of samples for fungal PCR assays, including lysing enzymes from T. harzianum and lyticase (both from Sigma, Munich, Germany) and proteinase K (Amresco, Solon, Ohio, and Boehringer, Mannheim, Germany), did not yield amplification products when the panfungal primer pairs S1-CUF1 (Fig. 1) and F5-F6 (Table 1) were used; thus, they appeared to be largely free from fungal DNA.
The contamination of Taq polymerase with bacterial DNA, which is of relevance for PCR with universal bacterial primers, has been described previously (7, 12) . This is now the first documented report of fungal DNA being present in an enzyme used in the PCR assay process. We conclude that if Zymolyase pretreatment is used for fungal PCR, primers and probes must not cross-react with Saccharomyces DNA, or enzymes other than Zymolyase should be used, in order to avoid false-positive results.
This work was supported in part by the Deutscher Akademischer Austauschdienst (DAAD) (A. P. Garg) and by DFG grant Ha 1921/ 3-1/2.
We thank Matthias Maiwald for critical reading of the manuscript. 
